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Fluid Extraction-Biological D¢=grada1tlon Process

Technology Description: The fluid extraction-biological
degradation (FEBD) process is a three-step process that

remediates organic contaminants in soil. The system is shown in -

figure 1. It combines three distinct technologies: (1) fluid extrac-
tion, which removes the organics from contaminated solids; (2)
separation, which transfers the pollutants from the extract to a
biologically-compatible solvent; and (3) biological treatment, which
degrades the pollutants {o innocuous end-products.

In the fluid extraction step, excavated soils are placed in a
pressure vessel and exiracted with a recirculated stream of
supercritical or near-supercritical catbon dioxide. An extraction
cosolvent increases removal of many contaminants.

- Following extraction, organic contaminants are transferred to a
biologically-compatible separation solvent such as water or a
water/methanol mixture. The separation solvent is sent to the
final stage of the process, where bacteria degrade the waste to
carbon dioxide and water. Clean exiraction solvent is recycled to
the extraction stage.

|
Biodegradation occurs in aboveground aerobic bioreactors, using
mixtures of bactetial culiures capable of degrading the contami-
nants. Selection of cultures is based on site characteristics. For
example if a site is contaminated mainly with polycyclic aromatic
hydrlocarbon (PAH), cultures able to metabolize or co-metabo-
lize 1hese hydrocarbons are used. :

Proiect Description: The supercritical extract:on stage of
the FEBD process was evaluated through a series of laboratory
scale tests with three PAH contaminated soils identified as soils
1, 2, and 3. The effectiveness of the extraction process was
dete”rmined by following the fate of sixteen compounds.

Soil 1 was collected from a wood treatment site in Texas and
soils 2 & 3 were from former town gas sites. Total contaminant
concentrations were similar for the soils at 1500 to 2000 mg/g,
but contaminant distributions are somewhat different.

Exir;éction tests were performed in a baich supercritical fluid
extraction (SCE) unit. Soil 1 tests varied temperature, pressure, -
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Figure 1. Fluid extraction-biological degradation process.
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